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Prediction of Ripening Stages of ‘Hom Thong’ Banana

Using Partial Least Square Regression
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Abstract

The study of physiological and chemical changes of fruit during ripening can help to estimate
the optimal date for harvesting the best fruit quality for consumption and further utilization. The
objectives of this research were to study physiological and chemical properties of banana fruit (Musa
acuminata, AAA group, cultivar ‘Hom Thong’) at different ripening stages, and to determine the
correlation between these properties and stages of ripening. Fresh weight, peel and flesh ratio,
firmness of peel and flesh, peel color, total soluble solid content, titratable acidity and ethylene content
of ‘Hom Thong’ banana fruit were measured during ripening period. The results demonstrated that all
physiological and chemical properties had the correlation with ripening stages of banana fruit except
ethylene content. Fresh weight showed the highest correlation with ripening stages. In addition, models
for prediction of ripening stages were built with partial least square regression. It was found that the
equation with three properties (fresh weight, peel and flesh ratio and peel firmness) gave the best

predicting performance (r*=0.979, SEE =0.639).

Keywords: ‘Hom Thong’ banana; physiological and chemical change; ripening stage; partial least

square regression
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1 2 3 4 5 6 7 8

FW 148.34+2.26 | 143.93+2.40 | 139.07+1.93 | 135.31+1.71 | 131.76+1.64 | 128.23+1.66 | 124.49+1.41 | 120.95+1.37 | 107.58 | 0.000
L* 54.47+1.42 54.16+0.84 54.16+0.95 53.04+2.09 56.11+2.02 57.29+1.77 56.84+1.79 65.07+2.56 18.57 | 0.000
a* -18.93+0.08 | -18.55+0.04 | -18.42+0.07 | -17.01+0.74 | -15.96+1.46 | -14.23+0.55 | -13.34+0.48 -0.03+1.60 214.15 | 0.000
b* 36.53+0.70 35.67+0.54 36.53+0.84 36.70+0.53 38.61+0.59 39.23+0.42 39.71+0.23 45.51+2.38 40.11 0.000
C 41.16+0.64 40.13+0.60 40.9610.83 40.45+0.33 42.22+0.37 42.16+0.73 41.93+0.28 45.60+2.32 12.14 | 0.000
H 117.42+0.31 | 117.55+0.28 | 116.82+0.48 | 114.84+1.15 | 113.46+0.67 | 110.15+1.23 | 108.60+0.61 90.15+2.15 | 305.17 | 0.000
P&F ratio 0.67+0.01 0.61+0.03 0.61+0.01 0.54+0.02 0.52+0.02 0.48+0.02 0.40+0.04 0.35+0.03 81.00 | 0.000
P firmness | 23.92+1.08 24.59+0.75 24.78+0.44 22.27+0.86 19.25+0.38 16.5010.66 15.2010.94 10.533.16 61.12 | 0.000
F firmness | 8.84%1.14 7.790.33 7.97+0.84 6.50+0.10 6.48+0.21 5.9610.44 4.631.06 1.30:0.23 | 50.78 | 0.000
TTS 24.30£0.00 | 24.88+1.15 | 26.48+0.05 | 26.55+0.06 | 27.63+1.24 | 27.15+1.10 | 29.30+2.76 | 42.85+2.50 | 63.07 | 0.000
TA 0.06+0.01 0.06+0.02 0.10+0.00 0.09+0.01 0.10+0.05 0.11+0.03 0.10+0.03 0.16+0.02 6.42 0.000
Ethylene | 1.58+1.44 2.02+1.68 2.68+3.12 4.02+1.84 2.55+0.41 2.00£0.95 13.41+9.16 | 4.79+4.08 4.08 | 0.004
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0.684 0.468 | -65.332 1.729 26.381 0.000 | 3.452

H -0.819 0.67 55.702 -0.438 61.029 0.000 | 2.717
P&F ratio 0.964 0.93 28.774 -41.798 397.856 | 0.000 | 1.253
P firmness 0.921 0.848 23.59 -0.845 167.384 | 0.000 | 1.845
F firmness 0.889 0.79 17.986 1777 112.636 | 0.000 | 2.171
TTS 0.74 0.548 | -10.008 0.594 36.394 0.000 | 3.181
TA 0.706 0.499 -1.428 86.163 29.853 0.000 | 3.351
ethylene 0.418 0.175 5.402 0.387 6.361 0.017 | 4.299
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